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In the title compound, C 8 H 2 oN + -C2oH 15 04~, the benzoate 
anions are connected by multiple intermolecular O— H- ■ O 
hydrogen bonds, forming columns propagating along [110]. 
The hydrogen bonding can be described by two rings with 
#1(22) and R 2 4 (28) motifs. In the crystal, the tetraethyl- 
ammonium cations are situated between these columns and 
are linked to them via C— H- • -O interactions. 

Related literature 

Molecules possessing multiple donors or acceptors have long 
been used to construct different framework structures, which 
could interpenetrate and/or include guest molecules, see: 
Batten et at (2000); Liu et al (2001). 



HO 




NEt 4 



OH 



Experimental 

Crystal data 

C8H 2 ()N + ■ C20H 1 5O4 
M r = 449.57 
Triclinic, PI 



a = 83.390 (3)° 
P = 78.711 (3)° 
y = 63.463 (3)° 
V = 1228.7 (4) A 3 
Z = 2 

Data collection 

Bruker APEXII diffractometer 
5826 measured reflections 
3869 independent reflections 

Refinement 

R[F 2 > 2a(F 2 )} = 0.051 

wR(F 2 ) = 0.136 

S = 1.04 

3869 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



Mo Ka radiation 
ii = 0.08 mm -1 
T = 298 K 

0.28 x 0.16 x 0.16 mm 



2847 reflections with / > 2a(I) 
R in . = 0.027 



298 parameters 

H-atom parameters constrained 
Ap»ax = 0.22 e A~ 3 
Ap mi „ = -0.22 e A~ 3 



D-H-A 


D-H 


H-A 


D- ■ A 


D-H-A 


Ol-HlA-03' 


0.82 


1.87 


2.689 (2) 


177 


02-H2/1- ■ 03" 


0.82 


1.87 


2.686 (2) 


176 


C1-H1B-04 


0.98 


2.23 


3.005 (3) 


135 


C21— H2LA- • 02 ffi 


0.97 


2.56 


3.467 (4) 


156 


C21-H21B-04 iv 


0.97 


2.39 


3.350 (3) 


171 


C25-H25/J-04 


0.97 


2.42 


3.382 (3) 


172 


C27-H27B- ■ 01 v 


0.97 


2.53 


3.458 (4) 


160 


Symmetry codes: (i) —a 
-x, -y + 1, -z + 1; (v) - 


,-y + h- 
v+ 1, —y 


-z; (ii) x + 1, y — 
f 1,-z. 


1, z; (iii) x 


-l,y + l,z; (iv) 



a = 9.559 (2) A 
b = 10.406 (2) A 
c = 14.087 (3) A 



Data collection: APEX2 (Bruker, 2007); cell refinement: SAINT 
(Bruker, 2007); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: publCIF (Westrip, 2010). 

We thank Henan University of Traditional Medicine for 
supporting this study. 

Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: SU2325). 
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Tetraethylammonium 2-[bis(4-hydroxyphenyl)methyl]benzoate 
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Comment 

Functional groups containing both hydrogen bond donors and acceptors (OH, CO2H) can be used to construct open frame- 
work structures, being connected via the various O — H-0 hydrogen bonds (Batten et ah, 2000; Liu et ah, 2001). 

In the title compound, the T-shaped 2-(bis(4-hydroxyphenyl)methyl)benzoate anions are connected by four intermolecu- 
lar O-H-0 hydrogen bonds, two hydroxyl groups act as donors, while the carboxyl groups act as acceptor, forming infinite 

2 2 

columns propagating along [1 10], and two different rectangular grids with ring motifs A [R/> (22)] and B [R4 (28)], as 
shown in Fig. 2. 

In the crystal the tetraethylammonium cations are situated between these columns, and are linked to the the carbonyl O 
atoms of the anions via C-H—O interactions (Table 1). 

Experimental 

2-(bis(4-hydroxyphenyl)methyl)benzoic acid (0.25 mmol, 80.0 mg) was dissolved in a water-ethanol (1 ml / 2 ml v/v) 
mixture. Tetraethylammonium hydroxide (0.3 mmol, 189.4 mg) was then added. The mixture was set aside for several weeks 
after which colourless crystals were isolated. 

Refinement 

The C-bound H-atoms were included in calculated positions and treated as riding atoms: C-H = 0.93, 0.96, 0.97 and 0.98 
A for CH(aromatic), CH3, CH2 and CH(methine) H-atoms, respectively, with Ui S0 (H) = k x U e q(parent C-atom), where k 
= 1.5 for CH3 H-atoms and k = 1.2 for all other H-atoms. 



Figures 




Fig. 1. A view of the molecular strcuture of the title compound, showng the numbering 
scheme and the displacement ellipsoids drawn at the 30% probability level. 



Fig. 2. A view of the hydrogen bonded ladder-like column of 2-(bis(4- 
hydroxyphenyl)methyl)benzoate anions propagating along [110]. The O-H - 0 hydrogen 
bonds are shown as dashed lines; C-bound H atoms have been omitted for clarity. 
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Fig. 3. A view of the crystal packing of the title compound. The O-H-0 hydrogen bonds are 
shown as dashed lines; C-bound H atoms have been omitted for clarity. 



Tetraethylammonium 2-[bis(4-hydroxyphenyl)methyl]benzoate 



Crystal data 




C 8 H 2 oN + -C2oHi 5 (V 


Z = 2 


M,- = 449.57 


P(000) = 484 


Triclinic, PI 


D x = 1.215 MgnT 3 


Hall symbol: -P 1 


Mo Ka radiation, X = 0.71073 A 


a = 9.559 (2) A 


Cell parameters from 5859 reflections 


b= 10.406 (2) A 


6= 1.5-24.5° 


c= 14.087 (3) A 


|i = 0.08 mnT 1 


a = 83.390 (3)° 


7/=298K 


13 = 78.711 (3)° 


Block, colourless 


y = 63.463 (3)° 


0.28x0.16x0.16 mm 


V= 1228.7(4) A 3 





Data collection 



Bruker APEXII 
diffractometer 

Radiation source: fine-focus sealed tube 

graphite 

co scans 

5826 measured reflections 
3869 independent reflections 



2847 reflections with / > 2a(I) 
«in t = 0.027 

^max 

a = i i >i i 

£ = -12^11 
/= 11^16 



Refinement 



Refinement on F 
Least-squares matrix: full 
R[F 2 >2o(F 2 )} = 0.051 



wR(F z ) = 0.136 

S= 1.04 

3869 reflections 
298 parameters 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = V[o\f o 2 ) + (0.0673P) 2 + 0.007 IP] 
where P = (P 0 2 + 2P c 2 )/3 
(A/o) max < 0.001 

Ap m ax = 0.22 e A~ 3 
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0 restraints Ap min = -0.22 e A 

Special details 

Geometry. Bond distances, angles etc. have been calculated using the rounded fractional coordinates. All su's are estimated from the 
variances of the (full) variance-covariance matrix. The cell esds are taken into account in the estimation of distances, angles and tor- 
sion angles 

Refinement. Refinement of F against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > a(F 2 ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


^iso*/£4q 


01 


0.42741 (18) 


0.45947 (17) 


-0.14441 (11) 


0.0574 (6) 


02 


0.67184 (17) 


-0.29161 (15) 


0.38711 (11) 


0.0530 (5) 


03 


-0.24103 (17) 


0.47994(15) 


0.27934 (11) 


0.0505 (5) 


04 


-0.03207(17) 


0.36798 (16) 


0.35336 (11) 


0.0489 (5) 


CI 


0.2330 (2) 


0.1947 (2) 


0.19965 (15) 


0.0363 (7) 


C2 


0.2886 (2) 


0.2563 (2) 


0.10391 (15) 


0.0385 (7) 


C3 


0.1892 (2) 


0.3242 (2) 


0.03587 (15) 


0.0414 (7) 


C4 


0.2324 (2) 


0.3936 (2) 


-0.04585 (16) 


0.0432 (7) 


C5 


0.3781 (2) 


0.3957 (2) 


-0.06298 (16) 


0.0435 (7) 


C6 


0.4786 (3) 


0.3305 (3) 


0.00415 (17) 


0.0511 (8) 


C7 


0.4327 (3) 


0.2632 (2) 


0.08658 (17) 


0.0490 (8) 


C8 


0.3606 (2) 


0.0671 (2) 


0.24511 (14) 


0.0361 (7) 


C9 


0.4846 (2) 


-0.0451 (2) 


0.19308 (16) 


0.0434 (7) 


CIO 


0.5900 (2) 


-0.1630 (2) 


0.23912 (16) 


0.0436 (7) 


Cll 


0.5743 (2) 


-0.1733 (2) 


0.33854 (16) 


0.0390 (7) 


C12 


0.4550 (2) 


-0.0610 (2) 


0.39170 (16) 


0.0404 (7) 


C13 


0.3495 (2) 


0.0567 (2) 


0.34502 (15) 


0.0391 (7) 


C14 


0.0965 (2) 


0.1597 (2) 


0.19114 (14) 


0.0377 (7) 


C15 


0.1287 (3) 


0.0446 (2) 


0.13518(16) 


0.0484 (8) 


C16 


0.0113 (3) 


0.0096 (3) 


0.12106 (18) 


0.0572 (9) 


C17 


-0.1424 (3) 


0.0908 (3) 


0.1623 (2) 


0.0630 (10) 


C18 


-0.1783 (3) 


0.2060 (3) 


0.21589 (19) 


0.0537 (9) 


C19 


-0.0616(2) 


0.2432 (2) 


0.23203 (15) 


0.0387 (7) 


C20 


-0.1123 (2) 


0.3721 (2) 


0.29301 (15) 


0.0381 (7) 


Nl 


0.17485 (19) 


0.65104 (18) 


0.35963 (12) 


0.0416(6) 


C21 


0.0102 (3) 


0.7361 (3) 


0.41381 (18) 


0.0624 (9) 


C22 


-0.0585 (4) 


0.8960 (3) 


0.3953 (2) 


0.1051 (12) 


C23 


0.2909 (3) 


0.7004 (3) 


0.38232 (17) 


0.0513 (8) 


C24 


0.3070 (3) 


0.6899 (3) 


0.48754 (18) 


0.0679 (11) 


C25 


0.2216(3) 


0.4949 (2) 


0.39128 (18) 


0.0556 (9) 


C26 


0.3855 (3) 


0.3920 (3) 


0.3464 (2) 


0.0769 (11) 


C27 


0.1787 (3) 


0.6721 (3) 


0.25098 (15) 


0.0500 (8) 



sup-3 



supplementary materials 



r^i o 
C2S 


U.Uoo2 (3) 


U.03M (3) 


A111/11 /1 A\ 

U. 21141 (19) 


a a/;aa { 1 1 \ 
U.U09U (11) 


TT 1 A 
H1A 


a i /; oia 
U.306 /U 


A /I "7/: /I A 

U.4/04U 


A 1 OA 1A 

— U.1542U 


a ao/;a* 
U.UaoU* 


T T 1 T 1 

H1B 


a 1 o o on 
U.1666U 


A 1"71AA 
U.2 /2UU 


A 1 A C AA 

U.245yU 


A A/1 /I A* 

U.U44U' 


jji a 
H2A 


A "7AA"7A 
U. /UU /U 


A i /;i C A 


a i c/:aa 
U.350UU 


A A"7AA* 
U.U /9U* 


H3A 


U.U9U /U 


A 1 n AA 

U.3229U 


A A/1 C C A 

U.U455U 


A ACAA* 
U.U5UU* 


TJ A A 

H4A 


a 1 /;i c a 


A A 1 A1 A 

U.4393U 


A AOA"7A 

-u.u&y /U 


A AC1A* 

U.U52U* 


jj/r a 
HoA 


A C"7"7 1 A 
U.D / /1U 


A 1 1 1 OA 

U.3316U 


A AACAA 

— u.uusyu 


A a/; 1 A* 

U.UolU* 


JJ"7 A 

H / A 


A CA 1 AA 
U.jUlUU 


A T1 1 1A 

U.2212U 


A 1 1 1 "7A 
U. 131 /U 


A ACAA* 

U.U59U* 


jja a 
H9A 


a /i A"7 1 a 

u.49 / 1U 


A A/1AOA 

— U.U4U6U 


A 1 1 C O A 

U. 1235U 


A AC1A* 

U.U52U* 


H1UA 


U.0/2DU 


a n /; /i a 
— U.2364U 


A 1A1CA 

U.2U25U 


A AC1A* 

U.U52U* 


TT O * 


A A A C /I A 

U.44MU 


a rt/^A in 
-U.U642U 


A A CO OA 

U.4366U 


A A/1 OA* 

U.U46U* 


TJ 1 1 A 

H13A 


U.206 /U 


A 1 1AAA 

U.13U9U 


A 1 O 1 AA 

u.3siyu 


A A/1 "7A* 
U.U4/U' 


jj 1 £ a 
HID A 


A i/;a 
U.2320U 


A A 1 A1 A 

— U.U1U3U 


A 1 a/; C A 
U. lUtOU 


A ACOA* 
U.UDSU* 


HI OA 


A ai /:ia 
U.U362U 


a a/;oi A 


A AOI AA 

u.us3yu 


a a/;aa* 
U.U09U' 


tj n * 
HI / A 


a mm 
— U.2222U 


A C\£H A A 

U.UO/4U 


A 1 CI "7A 

U. 153 /U 


A a"7/;a* 
U.U /OU* 


TJ 1 Q A 

HloA 


A Id 1 A 

— U.2533U 


a i/; 1 1 a 
U.2013U 


A 1 A 1 A A 

U.2424U 


a a/;ca* 
U.UddU' 


JJI 1 A 

H21 A 


a a/;ai A 
-U.U0U3U 


A "7 A 1 /I A 
U. /U14U 


A 1 a/; OA 
U.3yb6U 


A A"7CA* 
U.U /5U* 


JJI 1 J> 
Hi IB 


A A 1 1 C A 

U.U125U 


A "7 1 /: O A 
U. /106U 


a /i oi/;a 
U.4620U 


A A"7CA* 
U.U /5U* 


im a 
H22A 


a i /;n a 
-U.1632U 


A A/1 A/1 A 

U.y4U4U 


A A 1 1 AA 

u.43iyu 


A 1 C"7A* 
U.15 /U* 


JJHJ) 

H22B 


A a/;i CA 
— U.U035U 


A A 1 "7AA 

u.y i /uu 


A 1 1"7CA 

U.32 /5U 


A 1 C"7A* 
U.15 /U* 


H22C 


A A A "7/1 A 
U.UU /4U 


A AT 1"7A 

U.932 /U 


A /I 1 A CA 

U.4145U 


A 1 C"7A* 
U.15 /U* 


H23A 


A 1 A/1 /I A 

U.3y44U 


a /; /I 1 O A 

U.0436U 


A 1 A C"7A 

U.34D /U 


A a/;ia* 
U.U02U* 


H23B 


A 1C O O A 

U.2366U 


A "7AA"7A 

u. /yy /u 


A 1 C A AA 

u.3syyu 


a a/;ia* 
U.U02U 


jji/i a 
H24A 


A 1 OIIA 

U.3622U 


A "71/1 1 A 
U. /243U 


A /I A/1 "7A 

U.4y4 /u 


A 1 A1A* 

U.1U2U* 


jji/i j> 
H24B 


A 1 /1 1 1 A 

U.3431U 


A C A 1 C A 

u.syiou 


A C 1 A1A 

U.MU2U 


A 1 A1A* 

U.1U2U* 


jji/i /-^ 
H24C 


a ia/:aa 
U.2U0UU 


A "7/1 "71 A 
U. /4/2U 


A CI/1 "7A 

U.524 /U 


A 1 A1A* 

U.1U2U* 


JJ1C A 

H25A 


rt 11 d -7A 

U.214 /U 


A A 0/;"7A 

U.45D /U 


a /i /; 1 1 a 
U.4012U 


A A/;"7A* 

U.Uo/U* 


JJ1CJ5 

H25B 


A 1 a c/;a 
U. 1450U 


a a /;/;ia 
U.4oo2U 


A 1 "7C 1 A 
U.3 ID 1U 


A A/;"7A* 

U.Uo /u* 


jji/t a 
H2oA 


A /1A/;iA 

U.4U62U 


a ia/;aa 

u.2youu 


A 1"7A1 A 

U.3 /U3U 


A 1 1 CA* 

U.115U* 


jji/rj} 


U.4621U 


A A 1 "70A 
U.41 /6U 


A 1 £1 1 A 

U.3032U 


A 1 1 CA* 

U.115U* 


H26C 


0.39280 


0.39660 


0.27730 


0.1150* 


H27A 


0.15510 


0.77180 


0.23370 


0.0600* 


H27B 


0.28560 


0.61380 


0.21930 


0.0600* 


H28A 


0.07730 


0.65210 


0.14250 


0.1040* 


H28B 


-0.04060 


0.69410 


0.24050 


0.1040* 


H28C 


0.09030 


0.53570 


0.22600 


0.1040* 



Atomic displacement parameters (A ) 
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C 1 4 — C 1 — C2 — C7 


~\ c a nc /i o\ 

-164.05 (lo) 


Pin p i a pic pii / 

C19 — C14 — C15 — C16 


1 /I PJ \ 

-1.4 (3) 


C2— CI— C8— C9 


-40.4 (3) 


C 1 — C 1 4 — C 1 9 — C20 


-3.2 (3) 


C2— CI— CI 4— C15 


70.1 (2) 


C14— C15— C16— C17 


0.7 (4) 


C2— CI— CI 4— C19 


-105.9 (2) 


C15— C16— C17— C18 


0.7 (4) 


C8— CI— CI 4— CI 5 


-60.6 (2) 


C16— C17— C18— C19 


-1.2 (4) 


C8— CI— CI 4— C19 


123.5 (2) 


C17— C18— C19— C14 


0.4 (4) 
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Cl— C2— C7— C6 


-173.9 (2) 




C17— CIS- 


-C19— C20 




-179.6(2) 


C3— C2— C7— C6 


-1.9 (3) 




CIS— C19- 


-C20— 03 




-39.8 (3) 


C7— C2— C3— C4 


0.9 (3) 




C18— C19- 


-C20— 04 




138.7 (2) 


Cl— C2— C3— C4 


172.88 (18) 




C14— C19- 


-C20— 04 




-41.3 (3) 


C2— C3— C4— C5 


0.9 (3) 




C14— C19- 


-C20— 03 




140.2 (2) 


— CD 


1 7 CX\ 
Y.I (i) 












Hydrogen-bond geometry (A, °) 














D—R-A 




D — H 


R-A 




D-A 


D—R-A 


01— HlA-03' 




0.82 


1.87 




2.689 (2) 


111 


02— H2A-03" 




0.82 


1.87 




2.686 (2) 


176 


Cl— H1B-04 




0.98 


2.23 




3.005 (3) 


135 


C21— H21A-02'" 




0.97 


2.56 




3.467 (4) 


156 


C21— H21B-04 iv 




0.97 


2.39 




3.350 (3) 


171 


C25— H25B-04 




0.97 


2.42 




3.382 (3) 


172 


C27— H27B-01 V 




0.97 


2.53 




3.458 (4) 


160 


Symmetry codes: (i) -x, -y+l, -z; (ii) x+l,y-l, z; (iii) x-\,y+\, 


z; (iv)-x, -y+l, -z+1; (v) - 


-x+l, -y+l, -z. 
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